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Abstract : The large format and low noise of charge-coupled devices (CCDs) render them ideal
for many applications. However, the detection of ultraviolet light has been a long-standing
problem, due to the short absorption length of UV photons in silicon (e.g., 4 nm absorption
length at 270 rim). Backside-illuminated, thinned CCDS exhibit low, unstable quantum
efficiency due to a backside potential well which is caused by positive charge at the Si/SiO»
int erface.

Delta-doped CCDs, developed at JPL.'s Microdevices L.aboratory, have achieved stable 100%
internal quantum efficiency, at the theoretical limit imposed by reflection from the Si surface and
absorption in the native oxide layer. In this approach, anepitaxial silicon layer is grown on a
fully-processed commercial CCD using molecular beam epitaxy. During the silicon growth on
the CCD, 30% of a monolayer of boron atoms are deposited nominally within a single atomic
layer, resulting in the effective elimination of the backside potential well. This process is not
limited to a particular manufacturer and has been demonstrated on CCDs manufactured by
EG&G Reticon and Loral. To achieve significantly higher total quantum efficiency, direct
deposition of antireflection coatings, optimized for the 250-400 nm region, has been
demonstrated, Work on antireflection coatings for wavelength regions below 200 nm is currently
underway. We will discuss these results as well as the delta-doped CCID concept and process.
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I ler Ph.D. thesis research involved the first systematic studies of ion bombardment of binary
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Her current research involves implementing REELS for analysis of Il [-V devices and developing
delta-doped CCDs and their applications.




